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9" Grade Earth Science
Unit Overview

Rationale:

The Earth consists of four systems: the atmosphere, hydrosphere, geospinérbiosphere, which are
interconnected. Changes to one part of the system can have consequences on the others. Chang
3t 20t 2N NBIA2YyIE OftAYILGS OFy 0SS OFdzaSR oe@
events, ocean circulatigrvolcanic activity, glaciers, vegetation, and human activity.

Water is essential for life on Earth. Relative water availability is a major factor in designating habit
different living organisms. In the United States, things like agriculture artetwghts are hot topics.
Current models predict that average global temperatures are going to continue to rise even if regi
Ot AYIGS OKIFIy3Sa NBYIAYy O02YLX SE |yR O NASRO®
systems.

Studies have showrhat climate change is driven not only by natural effects but also by human
activities. Knowledge of the factors that affect climate, coupled with responsible management of n
resources are required for sustaining these Earth systems-teomgchangecan be anticipated using
sciencebased predictive models making science and engineering essential to understanding globs
climate change and its possible impacts.

National Parks can serve as benchmarks for climate science trends and effects over tiose libeg
are protected areas void of human influence. Understanding current climate trends will help set
students up to be successful in interpreting and engaging in discussions about climate change, w
lead to informed decision making.

Next GenScience Standards:

Students who demonstrate understanding can:

HSESS2. ! yI ft 81§ 3S2a0ASy0S RIFGF (2 YIF1S GKS Of
feedbacks that cause changes to other Earth systems.

HSESS2. Use a model to describe ha@F NA | GA2ya Ay GKS Ftz2g 27
result in changes in climate.

HSESSA. Construct an explanation based on evidence for how the availability of natural resourc
occurrence of natural hazards, and changes in climate mdleenced human activity.

HSESS®. Analyze geoscience data and the results from global climate models to make an evide
based forecast of the current rate of global or regional climate change and associated
impacts to Earth systems.

HSESS®. Use a computational representation to illustrate the relationships among Earth systemg
how those relationships are being modified due to human activity.

HSLS26. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystg
maintain relatively consistent numbers and types of organisms in stable conditions, bu
changing conditions may result in a new ecosystem.

HSLS27. Design, evaluate, and refine a solution for reducing the impacts of human activities on
environment ancbiodiversity.

HSLS46. Create or revise a simulation to test a solution to mitigate adverse impacts of human a
on biodiversity.

This lesson was createdpartnership with the TeachdRangefTeacher program through the National Park Service.



9" Grade Earth Science
Unit Overview

SCIENCE ANENGINEERING

DISCIPLINARMORHEDEAS

QROSSCUTTINCONCEPTS

1. Asking questions and definin
problems
2. Developing and using model

System

3. Planning andarrying out Systems
investigations

4. Analyzing and interpreting |9 | NJi K Qa
data

5. Using mathematics and
computational thinking

6. Constructing explanations a
designing solutions

7. Engaging in argument from
evidence

8. Obtaining, evaluating, and
communication infamation

ESS1.B: Earth and the Solar
ESS2.A: Earth Material and
ESS2.C: The Roles of Water in

ESS2.D: Weather and Climate
ESS3.A: Natural Resources
ESS3.C: Human Impacts
ESS3.D: Glob@limate Change
LS2.C: Ecosystem Dynamics,
Functioning, and Resilience
LS4.C: Adaptation

1. Patterns

2. Cause and Effect: Mechanis
and explanation

4. Systems and system models
5. Energy and matter: Flows,
cycles, and conseation

7. Stability and change

{ dzNF I O

Unit Plan Outline & Standards

Throughout the unit students will develop an understanding of climate change, how scientists stug
climate change, and what can be done locally to address climate change issues.

Day 1: Earth as a System

Objective Students will be able to explain the
Earth as a system of interconnected parts and
properly define and use Earth science vocabula

HSESS®. Use a computational representation t
illustrate the relationships among
Earth systems and how those
relationships are being modified due
to human activity.

Day 2: Weather vs. Climate HSLS26. Evalate the claims, evidence, and

Objective Students will be able to compare and reasoning that the complex

contrast weather and climate and predict the interactions in ecosystems maintain

effects of climate change on life. relatively consistent numbers and
types of organisms in stable
conditions, but changing conditions
may result in a new ecosystem.

Day 3: Watershed HSESS2. Analyze geoscience data to make the

Objective Students will be able to predict how claimthatoneOK | y3S {2 ¢

local and regional areas could be affected by surface can create feedbacks that

climate change and propose ways to minimize cause changes to other Earth system

potential negative effects of climate change on

water availability.

Day 4: Climate Science Data and Tools HSESS2. Use a model to describe how

Objective Students will be able to predict changs variations in the flow of energy into

that will occur to the Sierra Nevada snowpack if YR 2dzi 2F 9 NI K{(

climate change continueand predict the changes changes in climate.

that will result on the biosphere due to climate | HSESS3. Construct an explanation bad on

change.

evidence for how the availability of
natural resources, occurrence of
natural hazards, and changes in

This lesson was createdpartnership with the TeachdRangefTeacher program through the National Park Service.



9" Grade Earth Science
Unit Overview

climate have influenced human
activity.

Day 5: Orsite or Virtual Visit HSESS2. Analyze geoscience data to make the
Objective:Students will be able to complete a Ot LAY GKIFEG 2yS Of
stream assessment laztivity, record and analyze surface can create feedbacks that
appropriate data, and report findings through an cause changes to other Earth system
appropriate medium.
Day6: National Park Service Connections HSESS®. Use a computational representati
Objective Students will be able to give at least to illustrate the relationships among
one example of how climate change is impacting Earth systems and how those
wildlife and state why National Parks are relationships are being modified due
important to climate science. to human activity.
Day 7: Project Preparation HSESSS%. Analyze geoscience data and the
Day 8: Presentations results from global climate models to
Objective Students will be able to create a make an evidencbased forecast of
product that conveys climatehange information the current rate of global or regional
and possible solutions. climate change and associated future
impacts to Earth sysms.

HSLS27. Design, evaluate, and refine a solutig
for reducing the impacts of human
activities on the environment and
biodiversity.

HSLS46. Create or revise a simulation to test g
solution to mitigate adverse impacts
human activity on biodiversi.

Day 8: Assessment and Evaluation HSESS%. Analyze geoscienaata and the

Objective Students will be able to demonstrate results from global climate models to

learning through performance on peassessment make an evidencbased forecast of

and complete Unit Evaluation. the current rate of global or regional
climate change and associated future
impacts to Earth systems.

HSLS27. Design, evaluate, and refine a solutig
for reducing thempacts of human
activities on the environment and
biodiversity.

HSLS46. Create or revise a simulation to test &

solution to mitigate adverse impacts
human activity on biodiversity.

This lesson was createdpartnership with the TeachdRangefTeacher program through the National Park Service.






Earth Science Date:
Day 1: Earth as a System Grade(s):

Next Gen Science Standards:

Students who demonstrate understanding can:

HSESS®. Use a computationakpresentation to illustrate the relationships among Earth systems {
how those relationships are being modified due to human activity.

SCIENCE ANENGINEERING DISCIPLINARSOREDEAS QROSSCUTTINGONCEPTS
1. Asking questions and definin ESS3.D: Global Climate Chang( 1. Patterns
problems 2. Cause and Effect: Mechanig
5. Using mathematics and and explanation
computational thinking 4. Systems and system models
8. Obtaining, evaluating, and 5. Energy and matterFlows,
communication information cycles, and conservation

7. Stability and change

Instructional Objective(s):

Students will be able to:

1. Explain the Earth as a system of interconnected parts.
2. Properly define and use Earth science vocabulary.

Prerequisite Conceptand Skills:

Administer the pre test evaluation prior to starting unit.

Vocabulary

geosphere, hydrosphere, biosphere, atmosphere, geosciences, solar output, reflection, transmiss
thermal capacity, global, geography, carbon cycle.

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.



Earth Science Date:
Day 1: Earth as a System Grade(s):

T
Materialsand Resources:

Downloaded videoEarth as a System Worksheet 1.1¢ Earth as a
http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.ij System (one per student) (NPS
alobe/ provided master copy)

(Alternate option is tashow video directly from internet during clasg Butcher paper/markers one self
per group (Teacher provided)
Postit notes (3 per student)
(Teacher provided)

LessorActivities: 58 min

Teacher Activities Student Activities
Introduction: 1. DoNow What is a system? Define and 5 min
1. Display the DoNow. provide an example of a systerdiagram your

2. Take attendance while student| system.
complete the DoNow.

3. Prepare to show the Earth as g
System introductory video on the

internet.
New Content: 1. Complete prevideo questions on worksheet | 5 min
1. Distribute worksheet 1.1. 1.1 10min

H® {K2g (KS GAR(HD® 2| §OK (KS @GARS2 a4
{@3aGSY¢ OpYom0 ®| Complete poswideo questions on worksheet | 8 min
3. Monitor discussion and distribut| 1.1.
butcher paper and markers for 3.InsmaBNR dzLJAa = RA & Odza & 15 min

posters. agaisSye YSIyak

4. Distribute posit notes and 4. Create an illustration that demonstrates, 10 min
AyaiNduzOid &a0GdzRSY|a9FNIK Fa F {egadSyoé

5. Monitor progress. spheres and give at least one example of how|

humans are impacting/influencing each one.
5. Gallery walk the posterseated by all groups
and make 2 positive comments and 1 suggest

on each.
Wrap-up 1. Complete exit ticket and wait for dismissal. | 5 min
1. Provide exit ticket question. Exit ticket How do yowiew the Earth
2. Dismiss students RATFSNByGte | FGSNI G2H

Organizational and/or Behavioral Management Strategies:

Assessment and Evaluation:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.


http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.hologlobe/
http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.hologlobe/

Earth Science Date:

Day 1: Earth as a System Grade(s):
]

Extensions:

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.



Earth Science Date;
Day 2: Weather vs.li@ate Grade(s):

Next Gen Science Standards:

Students who demonstrate understanding can:

HSLS26. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystg
maintain relatively consistent numbers and types of organisms in stable conditions, bu
changing conditions may result in a new ecosystem.

SCIENCE ANENGINEERING DISCIPLINARSORHDEAS QROSSCUTTINGONCEPTS
7. Engaging in argument from | LS2.C: Ecosystem Dynamics, | 7. Stability and Change
evidence Functioning, and Resilience

Instructional Objective(s):

Students will be able to:
1. Compare and contrast weathand climate.
2. Predict the effects of climate change on life.

Prerequisite Concepts and Skills:

Vocabulary

weather, climate, atmospheric circulation, climate change, feedback loops, physical process, chg
process, carrying capacity, morphological, physiological, behavioral traits, adaptation, redistributig

Materials and Resources:

VideoEarth:Climate and Weather Worksheet 2.1 (NPS
http://video.nationalgeographic.com/video/science/earsti/climate provided master copy)
weathersci/

Or use the downloaded vide@limate vs Weather

Presentationg Animal Traits (NPS provided)
Procedure 2.1 (NPS provided)

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.


http://video.nationalgeographic.com/video/science/earth-sci/climate-weather-sci/
http://video.nationalgeographic.com/video/science/earth-sci/climate-weather-sci/

Earth Science Date:
Day 2: Weather vs li@ate Grade(s):

T
Lesson Activitie$s8 min

Teacher Activities Student Activities

Introduction: 1. DoNow How do animals adapt to their | 5 min
1. Display the DoNow. climate?

2. Take attendance.

New Content: 1. Watch the videdcarth:Climate and 4 min
1. Display vide&arth: Climate and Weather. 6 min
Weather. 2. Complete Weather/Climate Venn Diagral 8 min

2. Monitor students as they complete| 3. Brainstorm: What changes can be
a Venn diagram showing similarities | observed during different seasons? (plants,

and differences between weather an( animals, weather, water, daylight, 20 min
climate Worksheet 2.1. GSYLISNI GdzNBZ X0 10 min
3. Guidebrainstorming activity. 4. Record notes and participate in class

Record list or have volunteer record. | discussion.

4. Lecture/Notes: Presentation to 5.In three paragraphs, in your own words,
define morphological, physiological, | describe carrying capacitfintro, Body,

and behavioral traits of animals. Concl.).

5. Carrying capacity bucket demo.
Procedure2.1

Wrap-up: 1. Exit ticket; Based on what you know 5 min
1. Monitor students exit ticket. about traits ofanimals, predict some of the
2. Dismiss students. effects of climate change on animals.

Organizational and/or Behavioral Management Strategies:

Assessment and Evaluation:

Extensions:

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.



Earth Science Date

Day 3: Watershed Grade(s):

Next Gen Science Standards:

Students who demonstrate understanding can:
HSESS2 & lylLftel S 3S2a0ASyo0Sa ROl G2 YI1S
feedback that causes changes to other Earth systems.

SCIENCE ANENGINEERING DISCIPLINARSORHDEAS QROSSCUTTINGIONCEPTS
4. Analyzing and interpreting | ESS2.CThe Roles of Water in | 7. Stability and change
data 9F NIKQ&a { dzNFI O
ESS2.A: Earth Materials and
Systems

ESS2.C: The Roles of Water in

9F NIKQ& { dzNF I O

Instructional Objective(s):
Students will be able to:

1. Predict how local and regional areas could be affected by climate change.
2. Propose ways to minimize potential negative effects of climate change on water availabilit

Prerequisite Concepts and Skills:
Maps

Vocabulary
habitat, degradation, watershediparian, arable land, stream flow, peak flow

This lesson was created in partnership with the TeadkemgefTeacher program through the National Park Service.



Earth Science Date
Day 3: Watershed Grade(s):

A —
Materials and Resources:

Teacher Students

Video¢ Power of Water Erosion Colored pencils, crayons, or
http://videos.howstuffworks.com/discovery/31883 thin-tip markers for tracing
howstuffworksshow-episode4-power-of-water-erosion watershed.(Teacher provided)
video.htm Worksheet 3.1 (NPS provided maste
Or show downloaded vide&rosion copy)

Presentationg Water Power! (NPS provided)

Procedure 3.1 watershed directions (NPS provided)
Watershed interative map
http://www.arcgis.com/apps/OnePane/basicviewer/index.ht
[?appid=387531ac0c094da5b6139b890958fcab

Lesson Activitie$8 min

Teacher Activities Student Activities
Introduction: DoNow: How does water affect liéand 5 min
1. Display DoNow. activities on the earth?
2. Take Attendance.
New Content: 1. WatchPower of Water Erosiorideo and 8 min
1. DisplayPower of Water Erosion | participate in discussion.
video and lead a discussiddow can | 2. Record notes and participate in class 10 min
water affect the other Earth systemg discussion
How can changes to the hydrospher 3. Trace watershed from Thousand Island | 10 min
affect the biosphere? Have studentg Lakes and Lake Mary Worksheet 3.1. 10 min
think about if there were to be more | 4. Observe watershed tracing on interactive
or less water in an area, how would | map. 10 min
that effect the ecosystem?
2. Lecture/present Water Power!
3. Monitor student progress
Procedure 3.1.
4. Trace several local watersheds ol
interactive online map to show
students wherewater ends up.
Wrap-up: 1. Complete exit ticket question and wait for| 5 min
1. Provide exit ticket question. dismissal. Predict the effects of climate chan
2. Dismiss students. on water at the local, regional, and state levg
Purpose ways that could help reverse its
effects.

Organizational and/or Behavioral Management Strategi

Assessment and Evaluation:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.

es.



http://videos.howstuffworks.com/discovery/31883-howstuffworks-show-episode-4-power-of-water-erosion-video.htm
http://videos.howstuffworks.com/discovery/31883-howstuffworks-show-episode-4-power-of-water-erosion-video.htm
http://videos.howstuffworks.com/discovery/31883-howstuffworks-show-episode-4-power-of-water-erosion-video.htm
http://www.arcgis.com/apps/OnePane/basicviewer/index.html?appid=387531ac0c094da5b6139b890958fca6
http://www.arcgis.com/apps/OnePane/basicviewer/index.html?appid=387531ac0c094da5b6139b890958fca6

Earth Science Date
Day 3: Watershed Grade(s):

Extensions:
Glaciers are also being impacted by climate change. Extend this lesson by watching the video and

discussing visible changes.
http://video.nationalgeographic.com/video/environment/glob&atarmingenvironment/glaciemmelt/

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.


http://video.nationalgeographic.com/video/environment/global-warming-environment/glacier-melt/

Earth Science Date;
Day 4: Climate Science Data and Tools Grade(s):
e ________________________________________________________________________________________________________________1

Next Gen Science Standards:

Students who demonstrate understanding can:

HSESS2. ! aS | Y2RSft (2 RSAONAOGS K2g OFNARFGA2Yya
result in changes in climate.

HSESSA. Construct an explanation based on evidence for how the availability of natural resourc

occurrence of natural hazards, and changes in climate have influenced human activity

SCIENCE ANENGINEERING DISCIPLINARSORHDEAS QROSSCUTTINGONCEPTS
2. Developing and using model ESS2.D: Weather and Climate| 2. Cause and Effect: Mechanis
4. Analyzing and interpreting | ESS3.A: Natural Resources and explanation

data ESS3.C: Human Impacts 4. Systems and system models
5. Using mathematics and 5. Energy and matter: Flows,
computational thinking cycles, and conservation

6. Constructing explanations a 7. Stability and change

designing solutions

Instructional Objective(s):
Students will be able to:

1. Predict changes that will occur to the Sierra Nevada snowpack if the climate change conti
2. Predictchanges that will result on the biosphere due to climate change.

Prerequisite Concepts and Skills:

Tables, graphs, charts, and background knowledge of Yosemite National Park.

Vocabulary

phenology, biodiversity, anthropogenic changes, snowpack, snow water equivalent, deduce, Infer
predict, pattern, temporal scale, spatial scale.

Materials and Resoces:

This lesson was created in partnership with the Tead¢tengefTeacher program through the National Park Service.



